Single neuron activity in the Drosophila larval CNS detected with calcium indicators.
Although the Drosophila larva has been extensively used for genetic studies of synaptic transmission and locomotion, neurophysiological studies have lagged because it is difficult to investigate circuitry and synaptic function in the larval central nervous system (CNS). Here we introduce an optical technique to monitor neuronal activity in the intact Drosophila larval CNS. We loaded neurons retrogradely through cut axons with dextran-conjugated calcium indicators. Fluorescence responses to changes in the concentration of intracellular calcium are sufficiently fast and large to monitor electrical activity in single neurons. Responses to action potentials were detected in motor neuron cell bodies, axons, neurites, dendrites and sensory neuron afferents identified by genetically targeted green fluorescent protein expression. Our findings provide an experimental procedure for testing synaptic function and connectivity within the intact larval CNS.